Amixture of 2-thiophene-triphenylphosphonium bromide (1.8 g, 0.004 mol) and N-ethylcarbazole-3-aldehyde (0.89 g, 0.004 mol) was suspended in freshly distilled THF (40 mL) and then potassium tert-butoxide (0.67 g, 0.006 mol) in tert-butyl alcohol (50 . mL) was added dropwise under nitrogen with stirring in an ice bath. The mixture was continuously stirred at room temperature for further 20 h. The mixture was poured into abeaker containing distilled water (200 mL) and the pH value of the mixture was adjusted to 7.0 by addition of dilute hydrochloric acid. This mixture was extracted into dichloromethane and the organic phases were washed twice with distilled water. The organic layer was dried with anhydrous MgSO 4 overnight and then the organic solvent was removed using arotary evaporator. The residue was purified by column chromatography on silica gel using chloroform/petroleum ether (1:8, v/v)a se luent, and 0.60 gl ight yellow polycrystals with ayield 49 %were obtained. Needle-like crystals, which were suitable for X-ray crystallography, were obtained by recrystallization from ethanol.
Discussion
Carbazole derivatives attract considerable research interest in optics and optoelectronics fields due to their perfect planarity and pconjugation [1, 2] . Conjugated bridge can be formed with the nitrogen atom [3] or with phenyl ring in carbazole group [4] , so there are two kinds of connections between carbazole group and conjugated bridge. In first connection, the lone electron pair of the nitrogen atom is only delocalized in carbazole group, which limits the intramolecular charge transfer. The second connection is beneficial to molecular conjugation and charge transfer [5] . So in recent molecule design, this connection is often applied. There are two independent molecules in the asymmetric unit of the title crystal structure. The second molecule exhibits better planarity than the first molecule, which can be indicated by the dihedral angles between the planes of the thiophene group and carbazole group in different molecules. The dihedral angel between thiophene group (S1, C1 to C4) and carbazole group (C7 to C18, N1) in the first molecule is 17.8(2)°,whereas the dihedral angel in the second molecule is 9.6(2)°.These dihedral angels are much smaller than the dihedral angle in amolecule with the nitrogen atom in carbazole group is connected with conjugated bridge. In as uch molecule reported, the dihedral angle is usually very large up to 53.95° [6] . The perfect planarity of the backbones of the molecule contributes to the high p-conjugation, which is a necessary condition for non-linear optical effects. The two molecules in one asymmetric unit are nearly perpendicular, with dihedral angles of 76.5(2)°between two thiophene groups and 85.4(1)°between two carbazole groups. The bond lengths of bridging C4-C5=C6-C7 bonds connecting thiophene and
.483(7) Å.T he bond lengths of C4-C5 and C6-C7 are remarkably shortened compared with typical single C-Cbond and the bond length of C5=C6 is remarkably lengthened compared with typical single C=C bond. These data indicate that there is some conjugation between thiophene group and carbazole group along the main axis of the molecular backbone, which can be further proved by the bond lengths of the bridge 
